Type 2 diabetes is a progressive chronic disease resulting from a dynamic interaction between defects in insulin secretion and insulin action. New molecules have recently been launched and many others are under clinical investigation. Besides classical sulfonylureas and glinides, new insulin secretagogues are now available, which target the incretin gut hormone glucagon-like peptide-1 (GLP-1). Indeed, oral incretin enhancers acting as antagonists of the enzyme DPP-4 (dipeptidylpeptidase-4), -4 -
Résumé

Introduction
Type 2 diabetes is a heterogeneous condition caused by both genetic and environmental factors.
Hyperglycaemia results from a dynamic interaction between defects in insulin secretion and insulin action (1, 2) . Type 2 diabetes is generally characterized by a progressive deterioration of the metabolic status over years, which essentially results from an unavoidable decline of insulin secretion. Therefore, the management of the disease generally requires a stepwise adjustment of pharmacological therapies in combination with life-style changes, which ultimately may lead to insulin requirement (3, 4, 5) . Such a strategy includes a progressive increase in the daily dosages of each molecule used and/or appropriate combinations of various glucose-lowering agents with complementary and, ideally, synergistic modes of action (5, 6) .
Because most patients with type 2 diabetes are overweight or obese (7), the treatment of choice is optimization of the meal plan and enhancement of physical activity (3, 8) . Various oral antihyperglycaemic agents have been developed during the last 60 years (6, 9) . Mechanisms of action aim at targeting insulin secretion (sulfonylureas, meglitinide analogues) or insulin action (metformin, thiazolidinediones) (10) . When oral therapy is not able to control blood glucose, insulin replacement therapy should be started. The place of insulin analogues (so-called "modern insulins") (11) and the type of insulin regimens (12) in the management of type 2 diabetes remain a matter of discussion.
Recommendations for the management of type 2 diabetes have been published by an ADA-EASD consensus in 2006, and updated in 2008 (4). However, these guidelines have to be updated because of the recent launch of new compounds, essentially those targeting glucagon-like peptide-1 (GLP-1) and known as "incretins" (13, 14) . The present review paper aims at describing novel drugs recently launched, with the main objectives to stimulate insulin secretion, promote insulin action or replace insulin deficiency (Table 1) .
New insulin secretagogues : "incretins"
Classical insulin secretagogues include sulfonylureas for more than 50 years and, more recently, glinides (repaglinide, nateglinide) (5, 6) . However, these compounds, which close K + channels in the Bcell membrane, stimulate insulin secretion independently of glucose levels, and therefore expose diabetic patients to a risk of hypoglycaemia and weight gain. New compounds targeting the incretin hormone system may offer some advantages regarding such adverse events. GLP-1 is normally secreted by the L cells of the ileon, but its post-meal secretion is decreased in patients with type 2 diabetes. 
Incretin enhancers : DPP-4 antagonists
Sitagliptin is the first selective antagonist of DPP-4 (16, 17) . antagonists are not considered in the recently updated consensus algorithm of the ADA-EASD (4).
GLP-1 mimetics and analogues
Exenatide is a synthetic derivative of exendin-4 and an agonist of receptors of GLP-1 (18) . It is resistant to the rapid inactivation by DPP-4 and acts as an incretin mimetic. It stimulates insulin secretion by the B cell in a glucose-dependent manner whereas it inhibits glucagon secretion. Exenatide improves mainly postprandial glucose concentrations and lowers HbA1c levels, without being directly responsible for hypoglycaemia or requiring mandatory home blood glucose monitoring. Furthermore, it slows gastric emptying and promotes sustained body weight reduction, even in absence of frequently reported nausea following treatment initiation. The recommended initial dose is a subcutaneous injection of 5 µg before morning and evening meals in -6 -order to minimize initial gastrointestinal side-effects, to be up titrated to 10 µg twice daily.
Exenatide may represent a valuable alternative to insulin therapy, especially in overweight or obese patients with type 2 diabetes without too severe fasting hyperglycaemia and not ready to perform home blood glucose monitoring (19) . A once weekly formulation is being developed, which seems even more active and better tolerated (20) .
Liraglutide is a GLP-1 analogue, which is obtained by derivatising GLP-1 with a fatty acid, providing a compound resistant to DPP-4, with pharmacokinetic properties that are suitable for once-daily dosing (21) . A recent 52-week randomised controlled trial demonstrated that liraglutide as monotherapy leads to greater reductions in HbA1c, body weight, hypoglycaemia and blood pressure than does the sulfonylurea compound glimepiride (22) . Liraglutide is well tolerated.
The adverse events that are most frequently reported are transient nausea and diarrhoea (21) . Rare cases of pancreatitis were recently reported during treatment with liraglutide (22), as it was also the case with exenatide, and such adverse event deserves further investigation. The compound is in the late phase of clinical development and should be commercialized in a near future.
New insulin sensitizers
Insulin resistance plays a key-role in the pathophysiology of type 2 diabetes (1,2). Metfomin improves insulin action, mainly in the liver, thus contributing to a reduction of the hepatic glucose output. Despite its use since more than 50 years, metformin is still considered as the drug of first choice in the management of type 2 diabetes in more recent guidelines (4). In the United Kingdom Diabetes Prevention Study (UKPDS), metformin significantly reduced the risk of complications associated to diabetes, including remarkably the incidence of myocardial infarction, and these favourable effects were recently shown to persist 10 years after the end of the study (23) . Insulin resistance of type 2 diabetes is closely associated with abdominal obesity and the so-called adiposopathy (7, 8) . Therefore, new compounds have been developed to more specifically target insulin resistance, either acting as agonists of the nuclear PPAR-gamma receptors (Peroxisome Proliferative Activated Receptors-gamma) predominantly in the adipose tissue (24) or acting as antagonists of the CB1 endocannabinoid receptors present in the central nervous system but also in the adipose tissue and other various peripheral organs (25).
PPAR-gamma agonists : glitazones
Thiazolidinediones or glitazones (pioglitazone, rosiglitazone) act as PPAR-gamma agonists and are considered as insulin sensitizers. Considering this mode of action, they were expected to reduce the burden on the B cells and even protect the B cells and thus to offer a better durability of the glucoselowering effect as compared to other classical oral antidiabetic agents such as metformin or sulfonylureas. This was recently confirmed in ADOPT ("A Diabetes Outcome Progression Trial") (26) . In addition, great hope was put on a plausible cardiovascular protection, which was, at least partially, confirmed in PROactive (« PROspective pioglitAzone Clinical Trial In macroVascular Events ») comparing pioglitazone versus placebo in type 2 diabetic patients with a high cardiovascular risk (27) . However, a big controversy arose after the publication of a meta-analysis suggesting a higher cardiovascular risk with rosiglitazone as compared to other comparators (28) . The use of glitazones is contraindicated in patients with or at risk of congestive heart failure and should be avoided in combination with insulin. Furthermore, the cardiovascular risk/benefit ratio should be assessed in every diabetic patient before prescribing a thiazolidinedione. Nevertheless, pioglitazone (but not rosiglitazone) is still considered as an option for second-line therapy in the management of type 2 diabetes (4).
CB1 receptor antagonists : rimonabant
Several animal and human observations suggest that the endocannabinoid (EC) system is overactivated in presence of abdominal obesity and/or diabetes, and contributes to disturbances of energy balance and metabolism control (25) . It regulates not only the intake of nutrients through central mechanisms located within the hypothalamus and limbic area, but it also intervenes in transport, metabolism and deposit of the nutrients in various organs playing a key-role in the pathophysiology of type 2 diabetes (Figure 1 ). Activation of both central and peripheral CB1 receptors promotes weight gain and associated metabolic changes. Conversely, rimonabant, the first selective CB 1 receptor antagonist, has been shown to reduce body weight, waist circumference, triglycerides, blood pressure, insulin resistance and C-reactive protein levels, and to increase HDL cholesterol and adiponectin concentrations in both non-diabetic and diabetic overweight/obese patients. In addition, a 0.5-0.7% reduction in HbA1c levels was observed in patients with type 2 diabetes treated with metformin-or sulfonylurea, with diet alone or with insulin. Almost half of the metabolic changes occurred beyond weight loss, in agreement with direct peripheral effects (29) .
Rimonabant was generally well-tolerated, but with a higher incidence of depressed mood disorders 
New insulin analogues
Classical insulin formulations have the inconvenience of acting in a too slow and prolonged manner as far as regular ("rapid") insulin is concerned and in a too short and non-reproducible manner as far as intermediate insulin (NPH) is concerned . These characteristics led to several adverse events, such as poor prandial glucose control and higher risk of hypoglycaemia, especially at night. Therefore, the pharmaceutical companies successfully developed analogues of insulin, by modifying some amino acids in the sequence of insulin molecule. This led to the launch of ultra-short acting insulin analogues (aspart, glulisine, lispro), on one hand, and of basal insulin analogues (glargine, detemir), on the other (11) . As compared to classical insulin formulations, these new insulin analogues do not necessarily improve overall glucose control (as assessed by Hb1A1c levels), but are associated with better prandial glucose control, lower risk of (nocturnal) hypoglycaemia, better reproducibility of fasting glycaemia and/or slightly lower weight gain (11) . As classical insulin formulations, these new insulin analogues can be injected once a day as add-on basal insulin therapy to oral agents, twice (or threefold) daily with the use of premixed insulin formulations or four times daily when a basal-prandial insulin regimen is selected. Each insulin regimen has its own advantages and disadvantages and the choice should be based on individual patient characteristics (12).
Conclusions
Type 2 diabetes mellitus is a complex disease whose treatment remains a real challenge. Indeed, none of the classical pharmacological treatments used for the last decades were able to avoid the progression of the disease and the metabolic deterioration over years. Furthermore, aggressive glucose lowering therapy exposes diabetic patients to adverse effects such as hypoglycaemia and weight gain, which may be harmful and counterproductive as treatment compliance is concerned. The development of new compounds aims at improving glucose control in a more efficacious and safer manner. Incretins appear to offer great opportunities in this respect, but longer clinical risk/benefit assessment is still required (30) . Other agents were recently launched and new compounds are still in development, so that the pharmacological opportunities, as monotherapy or combined therapies, are becoming more and more numerous and complex. Such new advances raise further concern about the urgent need of clear--9 -cut recommendations for first-line health care providers, the challenge of drug compliance and the problem of increasing cost. 
